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A METHOD TO USE TAT-BASED MOLECULES TO SUPPRESS REJECTION AND 
FACILITATE ESTABLISHMENT OF TRANSPLANTED STEM CELLS AND STEM 

CELL LINES 

Background of the Invention 

[0001] Stem cell therapy is becoming established in the US and world-wide as a 
multi-billion dollar R&D industry. To achieve therapeutic efficacy and markets, stem 
cell programs must overcome several obstacles, including: 1 ) isolation of enough stem 
cells to be effective after transplantation; 2) delivery of an active stem cell population to 
the target organ; and 3) maintenance of viable stem cell transplants overtime. 

[0002] Significant progress is being made in the first two areas. Adult stem cells 
can now be freshly isolated from bone marrow, while immature stem cells can be freshly 
isolated from neonates or the teeth of youngsters. Stem cells have also been 
established in culture as long term cell lines for possible re-introduction into diseased 
individuals. They can be delivered intravenously, after which they hone to various 
organs including the heart where they may dramatically improve ejection fractions in 
individuals with chronic congestive heart failure (CHF). 

[0003] Maintenance of stem cells after transplantation has not been adequately 
addressed, and importantly the magnitude of this problem is becoming increasingly 
apparent. On January 23, 2005 in the prestigious journal Nature Medicine, Varki and 
colleagues reported on-line that foreign cell-surface sialic acid molecules contaminate 
all currently available human stem cell lines. Since similar glycosylations contaminating 
pig xenografts result in acute graft rejection even if the grafts are fully compatible at all 
major histocompatibility (MHC) loci, it is very likely that these foreign glycosylations will 
induce rejection unless tolerance can be induced. Current standards of 
immunosuppression are generally ineffective at reversing acute allograft rejection. 

[0004] One potential method for overcoming this obstacle would be re-introducing 
fresh stem cells isolated from the diseased individual or from a matched donor, likely a 
relative. These methods have problems, particularly for individuals over sixty who are 
the most immediate market for many therapies, such as those for CHF. Stem cells 
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isolated from older individuals are dramatic-ally reduced in number and potency, 
meaning that MHC-matched donors are a more realistic source. However, renal 
allografts are not currently recommended in the US for recipients over sixty even if 
perfectly MHC-matched donors can be found, because current immunosuppressives fail 
to tolerize for the donor organ likely because it contains other mismatches. 

Detailed Description of the Invention 

[0005] We have reported elsewhere a method for producing biologically active Tat 
(a molecule from the Human Immunodeficiency Virus) that induces antigen-specific 
tolerance (PrecisionTolerogens™ (PT))when administered to animals along with co- 
• antigen. This method works by inducing a class of suppressor macrophages 
overexpressing Fas ligand (see Cohen issued patent #6,667,151 which is incorporated 
herein in its entirety) and other immunosuppressive molecules including interleukin 10. 
Strategies using adenovirus vectors to induce Fas ligand over-expression in 
macrophages have been reported to tolerize animals against a wide variety of antigens 
normally associated with acute allograft or xenograft rejection (see Mountz et al). 

[0006] We will engineer PT™ to produce antigen-specific tolerance to foreign 
molecules in stem cell transplants, be they derived from fresh donors or from cell lines. 
In cases where these antigens are defined, such as the sialic acid linkage Neu5 Gc 
(Varki), the determinant can be physically linked to the PT and administered IV or sc to 
the patient prior to transplantation. When alloantigens are not fully defined, a class of 
immunosuppressive macrophages will be generated ex vivo by coculturing patient's 
monocytes with PT and donor stem cells as a source of alloantigens. 72 hours later (at 
a time when the macrophages first become suppressive) the transplant containing 
donor stem cells and PT will be administered intravenously into the patient. 
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I claim: 

1 . A method for preventing graft rejection comprising linking Tat to a defined 
alloantigen in a stem cell transplant, such as NeuSGC, and thereafter administering the 
Tat-alloantigen complex directly to a patient. 

2. A method for preventing graft rejection comprising co-culturing Tat- 
alloantigen complex with recipient monocytes ex vivo in the presence of donor stem 
cells for a sufficient period of time (48 hours-6 days) to induce a fully tolerogenic state, 
and thereafter introducing the Tat-alloantigen complex along with donor stem cells into 
the patient. 

3. The method for preventing graft rejection according to claim 2 wherein 
several cycles of pretreatment with ex vivo generated Tat-alloantigen complexes are 
administered followed by one or several cycles of stem cell transplantation. 
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